INTRODUCTION

27
The inadequate food safety knowledge and skills of food handlers can result in unsafe food 28 handling practices and cross-contamination in food service establishments (McGill et al., 29 2015; Rahman et al., 2012) . Previous studies have revealed that some food handlers in many 30 food service establishments often lack basic food safety knowledge when it comes to 31 temperature control, personal hygiene and the prevention of cross-contamination (Afolaranmi 32 et al., 2015; Jianu & Chis, 2012; Martins et al., 2012) . The urgency of the matter is stressed 33 by the findings of the World Health Organisation (WHO) that human actions are the leading 34 cause of food contamination during food preparation in food service establishments as a 35 result of non-adherence to good hygiene practices (WHO, 2013) .
36
Ensuring the safe handling of food in school feeding programmes remains a big challenge in 37 many countries, considering that many of these school feeding schemes are often regarded as 38 poverty and hunger alleviation initiatives (Jomaa et al., 2011; WHO/FAO, 2010) . (Table 2) . It is not acceptable for many schools are not using this 149 important tool to alleviate the risk of food-borne disease infection to learners (Tomasevic et 150 al., 2016) , considering that it is mandatory for any food handling enterprice to do so in South
151
Africa (Department of Health, 2003) . HACCP is an effective and economically efficient 152 approach to food safety control and a requisite in the global food supply chain to minimise 153 the occurrence of negative effects for consumers (Herath & Henson, 2010; Wilcock et al., 154 2011).
155
Furthermore, up to 82.7% of respondents indicated that there was no dedicated food safety assurance personnel in their respective food preparation facilities (Table 2 ). This is because improper application and monitoring of safe food handling practices 161 2013) considering that lack of knowledge about HACCP is a barrier to its successful 162 implementation (Karaman et al., Ova, 2012) .
163
Up to 84.5% of respondents indicated that NSNP meals are prepared in a designated kitchen 164 out of which 52% used a permanent kitchen while 32.7% make used of a temporal kitchen 165 (Table 2 ). The fact that a considerable number of schools are not preparing meals in a 166 designated kitchen constitutes a food safety hazard because the lack of basic food preparation 167 infrastructure can contribute to the outbreak of foodborne diseases (Kibret & Abera, 2012) . programme which is essential to maintain food safety (Boro et al., 2015 Up to 69.8% of respondents indicated that in-service training for safe food handling had been 181 provided to food handlers in their current NSNP food preparation facilities and 67.01% of the 182 respondents indicated that they received such training at least once every year (Table 3 ). This 183 is beneficial because training on the job has been found to significantly improve the safe food 184 handling practices and attitudes of food handlers compared to those that are untrained 185 (McIntyre et al., 2013) . Food handlers who have never attended any training related to food 186 safety have been found to possess poor food safety knowledge (Sani & Siow, 2014) and 187 unsafe food handling skills (Gould et al., 2013; Shinbaum et al., 2016 safety of the food produced (Kibret & Abera, 2012) . reason for the lack of adequate knowledge on some these food safety hazards by NSNP food 219 handlers could be the lack of prior training about microbial food safety hazards before they 220 were recruited (Quinlan, 2013) . This should a concern, because NSNP meals are served to 221 children who could easily contract foodborne diseases due to their weak immune systems 222 (Scallan et al., 2013) . The fact that the majority of respondents did not know the correct 223 procedure in cleaning a cutting board after it had been used for raw meat preparation means 224 cross-contamination between is likely to occur between the cutting board and raw or cooked 225 foods (Bruhn, 2014) . NSNP food handlers should be trained the proper procedure for 226 washing and disinfecting cutting boards so as to eliminate the possibility of transmitting 227 foodborne pathogens from one food to another (Farahat et al., 2015; Marriot & Gravani, 228 2006).
229
NSNP food handlers should know that uncontrolled thawed or cooled food products could 230 easily reach temperatures that are suitable for the multiplication of bacteria to dangerous 231 levels and hence should be disposed of (Sani & Siow, 2014; Abdul-Mutalib et al., 2012) .
232
Furthermore, NSNP food handlers should know the appropriate duration to store foods, 233 especially beef hamburger patties in the refrigerator to prevent high level of microbial growth 234 and in some instances the accumulation of toxins (Bruhn, 2014) . This lack of knowledge on 235 the correct temperature regimes for food storage is not unique to South Africa: Smigic et al., 236 2016, in a study conducted in three European countries also found that many food handlers 237 lack adequate knowledge on temperature regimes during storage. 
Food safety awareness and attitudes of NSNP food handlers
272
Most of the respondents indicated that they were not doing the following: using gloves 273 (97.5%), covering their mouths with masks (97.7%) or wearing chef's hats (79.1%) when 274 touching or distributing food to learners (Table 6 ). Gloves, when used properly, prevent 275 direct contact between bare hands and food and food contact surfaces, thereby reducing 276 opportunities for food contamination. However, the use of gloves remains a contentious 277 issue. In order to be effective, they must be used correctly and this implies understanding that 278 gloves are an extension of one's hands, therefore they are not a substitute for good hand A C C E P T E D M A N U S C R I P T washing practices. Furthermore, gloves can also become a source of contamination through 280 contact with raw food material and other food contact surfaces if they are not used properly 281 (Todd et al., 2010) . The usage of gloves is not mandatory in many food service 282 establishments (Tan et al., 2013) . However, most of the respondents indicated that they 283 always washed their hands before (75.9%) and after (97%) touching unwrapped raw foods as 284 well as before (98.9%) and after (99.5%) touching unwrapped cooked foods (Table 6 ). This is 285 an important food safety measure for NSNP food handlers. Given that they have been found 286 not to wear gloves, it is imperative for them to practice hand washing, considering that it is an 287 important step in the prevention of cross-contamination in a food service establishment 288 (Scallan et al., 2013) . Improper hand washing practice during the handling of food is one of 
298
Almost all the respondents (99.1%) indicated they always checked the use-by date of food 299 products before using them (Table 6 ). This is a good food safety practice which enables food 300 handlers to determine how long to keep food products without compromising safety and 301 quality (O'Connell et al., 2016) . Keeping food products longer than they have been designed 302 to be stored can lead to degradation and the growth of micro-organisms which can cause 303 foodborne diseases (Evans & Redmond, 2014) .
304
In terms of cleaning and washing attitudes, the vast majority of respondents indicated they 305 had never done the following: cleaned by washing in hot soapy water and then sanitised meat 306 cutting surfaces after usage (95.5%), cleaned by washing in hot soapy water and then 307 sanitised cooking utensils after each use (80.7) ( Table 7) . This is a rather unfortunate practice However, over 86% of respondents indicated that they did the following: always washed their 313 hands before and after the handling of raw and cooked foods, always washed fruits and 314 vegetables under running water prior to usage, always or most of the time stored raw meat 315 below ready-to-eat foods in the refrigerator and always or most of the time used older food 316 products first (Table 7) . It is a good practice, for NSNP food handlers to always wash their 317 hands as well as fruits and vegetables because it is an important step in the prevention of 
326
When it comes to temperature control and storage practices, only a few respondents did the 327 following: always or most of the times reheated leftovers (26%) and always or most of the 328 times used a calibrated food thermometer when checking food temperatures (3%) ( Table 7) .
329
The vast majority of respondents had never reheated leftover food (food that remained after 330 lunch had been served). This may be attributed to the usage of power sources such as wood, 331 coal, gas and even paraffin which are not convenient for keeping food at a high temperature 332 for a few hours after lunch had been served (Sugru & Lebelo, 2009 Africa.
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220(50)
Wash with hot soapy water, rinse with a kitchen sanitiser .
135(30.7)
Which of the following is an acceptable way to clean a cutting board after it has been used for raw meat preparation?
Wash cutting board using a dishwasher 85(19.3) Throw the items away.
167 ( 
1(0.2)
You just realised your electricity has been off and the meat, chicken, and fish in your freezer has thawed. What will be the best thing to do to prevent a foodborne disease due to microbial growth?
Immediately re-freeze until solidly frozen, then cook them.
0
Put the soup in clean shallow pans and refrigerate right away.
298(67.7)
Keep the soup in the cooking pot and refrigerate right away.
68(15.5)
Put the soup in a clean, deep pot and refrigerate right away.
39(8.9)
What will be the safest way to cool a large pot of hot soup?
Cool the soup to room temperature on the counter, then refrigerate it. PCT 1: Less than a year (never: 92.3%), one to two years (never: 98%), more than two years (never: 98.5%) PCT 2: Less than a year (always: 75.8%), one to two years (always: 82.2%), more than two years (always: 87.7%) PCT 3: Less than a year (always: 29.1%), one to two years (always: 41%), more than two years (always 57.4%) PCT 4: Less than high school (always or most of the time: 95.5%), high school (always or most of the time: 98.5%), college (always or most of the time: 100%) PCT 5: Less than a year (always: 58.4%), one to two years (always: 75.2%), more than two years (always 96.3%) PCT 6: Less than high school (always or most of the time: 14.6%), high school (always or most of the time: 31%), College(always or most of the time: 100%) PCT 7: Less than a year (always: 9.5%), one to two years (always: 14.9%), more than two years (always 22.9%) PCT 8: Less than high school (never: 84.7%), high school (never: 93.8%), college (never: 100%)
A C C E P T E D M A N U S C R I P T 
Edu۸FSK۸
NSD Safety concerns about the usage of raw eggs in recipes that will not be cooked.
Edu۸FSK۸ TE۸FSK۸
Whether or not undercooked chicken and raw egg can transmit Salmonella.
Edu۸FSK۸ TE ۸FSK۸
The acceptable way to clean a cutting board or counter after it has been used and the safest way to cool a large pot of hot soup.
Food safety attitude of food handlers The cleaning and sanitising of meat cutting surfaces after usage NSD TE ۸FSK۸
The washing of fruits and vegetables thoroughly under running tap water NSD TE ۸FSK۸
The usage of the oldest food products first (first-in-first-out).
NSD TE ۸FSK۸
The storage of raw meat in the refrigerator below ready-to-eat or cooked foods Edu۸FSK۸ TE ۸FSK۸
The reheating of leftover food thoroughly before serving Edu۸FSK۸ TE ۸FSK۸
Towards the usage of a calibrated food thermometer when checking food temperatures Edu۸FSK۸ NSD A C C E P T E D M A N U S C R I P T
